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• APPLYING SEMICONDUCTOR 
MEMORIES. 

MARCIAN E. HOFF. Manager, 
Applications Research. Intel 
Corporation. 

Costs of semiconductor memories 
are rapidly becoming competitive with 
ferrite cores, and may soon replace cores 
In many applications. An intermix of MOS 
shift registers and MOS dynamic-refresh 
memory may behave much like a high- 
performance drum/core combination. 
While semiconductor components may 
initially act as substitutes for correspond¬ 
ing magnetic memory components, higher 
performance may also be achieved by 
reorganizing computer architecture to 
take advantage of such features as paral¬ 
lel access and modularity. New means 
for implementing higher level languages 
may be necessary to fully use the per¬ 
formance these memories can achieve. 

MO S RE A D-ONLY MEMO RIES, _ 

MICHAEL R. McCOY. Manager, 
Advanced Product Development. 
Electronic Arrays, Inc. 

The past few years have seen a 
number of painful, sometimes abortive, 
attempts by MOS manufacturers to intro¬ 
duce large scale read-only memories. 
However, the MOS read-only memory has 
now arrived and is ready for acceptance. 
Applications of MOS read-only memories 
are numerous with new uses rapidly be¬ 
ing discovered. Character generators use 
read-only memories to convert the digital 
character code to a screen code for dot 
matrix characters. Another exciting ap¬ 
plication is the fixed storage for a micro¬ 
programmed digital processor. All forms 
of code converters are prime candidates 
for implementation as read-only memories. 


MOS ICs AND MEMORY PROGRAM 
APPLICATIONS, _ 

E. FLOYD KVAMME. 

Microcircuits Product Manager. 

National Semiconductor Corporation. 

Presently available read-only mem¬ 
ories can in general be used to finalize 
conversion systems in that the read-only 
memory can be used as a micro-pro¬ 
grammer which utilizes the proper logic 
conditions at the input of a data proces¬ 
sor. A simple arithmetic unit will be 
shown which illustrates this use of read¬ 
only memories. In addition, the applica¬ 
tions of read-only memories will be 
discussed. 

A COMPARISON OF TTL, CML AND 
MOS/BIPOLAR MEMORY CIRCUIT 
TECH NIQ y ES^ ___ 

ANDREW R. BERDING, Vice President, 
Engineering. Advanced Memory 
Systems, Inc. 

Designing an integrated random 
access memory (RAM) involves choosing 
a circuit technology. The possibilities are 
(1) Transistor-transistor logic techniques 
with and without anti-saturation clamps 
for all memory functions, (2) Current 
mode techniques for all memory func¬ 
tions including storage, (3) Mixed TTL/ 
CML approaches using both philosophies 
to capture some advantages from each, 
(4) MOS-Bipolar hybrids employing bi¬ 
polar support and MOS storage chips. 


APPLICATION OF ION-IMPLANTED 
REAp-ONLY MEMORIES CIRCUIT S. 

CARROLL PERKINS. Manager, 
Applications. Hughes Aircraft. 

The use of ion-implanted techniques 
allows the building of read-only mem¬ 
ories with less than 300-ns access times. 
A 2048-bit ion-implanted memory with 
this speed capability is currently in pro¬ 
totype production. It’s use will be de¬ 
scribed. Also to be covered will be a 
comparison of ion-implanted memories 
with standard p-channel MOS structures. 

HIGH-SPEED RANDOM-ACCESS 
MEMPRIES^ _ 

BUD BROEKER. Applications 
Engineer. Motorola Semiconductor. 

High-speed random access mem¬ 
ories can be built using bipolar and 
bipolar/MOS hybrid combinations. Re¬ 
cently developed emitter-coupled-logic 
bipolar devices are increasing the speed 
capabilities obtainable from semiconduc¬ 
tor memories. The use of an 8000-bit 
hybrid/ECL memory stack will be de¬ 
scribed along with interfacing require¬ 
ments for expansion into larger systems. 


'APPLICATION OF SEMK 


Two key problems now facing equip¬ 
ment/system designers are (1) determining 
which semiconductor devices are best 
suited for their applications, and (2) design¬ 
ing to take maximum advantage of the capa¬ 
bilities of these devices. 

These problems are currently of partic¬ 
ular concern to engineers planning to use or 
designing with semiconductor memories. 
Today, engineers have a number of compet¬ 
ing approaches available to them to choose 
from such as metal-oxide-semiconductor 
(MOS), bipolarTTL, current mode, MOS/bi- 
polar hybrid, silicon-gate MOS, etc. There 
is considerable disagreement on the organ¬ 


ization of memories and what should go on 
the chip. The services and policies of sup¬ 
pliers concerning customizing vary widely. 
To shed some light on the various ways to 
design with semiconductor memories and 
to pass along important up-to-date design 
rules and techniques, EEE has organized 
an intensive two-day course/seminar on the 
“Application of Semiconductor Memories.” 
The speakers are fifteen leading specialists 
at semiconductor-memory companies. 
Each one is directly concerned with the ap¬ 
plication of his company’s memories by 
customers and therefore is uniquely quali¬ 
fied to participate in this course. 
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CONVERTING FROM BINARY TO BCD 
DECIMAL NUMBERS WITH READ-ONLY 
MEMORIES AND ADDERS _ 

ED TARBOX. Manager, 1C Applications 
and Evaluation. Sylvania Semiconductor. 

A technique for converting binary 
numbers to binary coded decimal num¬ 
bers using bipolar read-only memories 
will be described. The ROM’s decode 
the binary number in sets which are then 
summed to produce the BCD value of 
the binary number. Clock or shift pulses 
are not required and conversion speeds 
of 180-ns are typical for a 13-bit binary 
number. 

RANDOM-ACCESS MEMORY 
APPROACHES. _ 

JERRY LUECKE. Applications 
Engineer. Texas Instruments. 

Various types of memories, memory 
cells of various characteristics and alter¬ 
nate decoding methods are available to 
achieve a particular memory speed. Each 
has specific advantages and disadvan¬ 
tages which will be discussed. 

APPLICATIONS FOR RANDOM-ACCESS 
BIPOLAR MEMORIES^ _ _ 

MELVIN G. SNYDER, Planning Manager, 
Raytheon Company. 

Currently, the basic building block 
used in designing large bipolar semi¬ 
conductor memories is the 64-bit ran¬ 
dom-access memory (organized 16 words 
by 4-bits). From this memory, the require¬ 
ments for varying word sizes and bit 
lengths of scratchpad and cache (buffer) 
memories are being met. Designers of 
these and mainframe memories, planning 
to incorporate bipolar semiconductor 
RAMs, have many factors to weigh. Pack¬ 
aging considerations and economics are 
involved in the decision as to which de¬ 
sign route to take. 


DESIGNING YOUR OWN MOS 
ME MORIES. _ 

ROBERT NORMAN. President. Nortec 
Electronics Corporation. 

It’s possible today for an engineer 
to conduct part of the design cycle for 
an MOS IC at his own facility and then 
farm out the rest of the job to a supplier. 
How much of the work the engineer 
should do himself and how much should 
be subcontracted requires careful evalu¬ 
ation of the economics Involved. 

MOS AND BIPOLAR MEMORIES WITH 
DIE LECTRICISO L ATION^ _ 

DAVE UIMARI. Application Engineer. 
Radiation Inc. 

Recently, both programmable bi¬ 
polar memories and complementary- 
symmetry MOS memories have become 
commercially available. The programm¬ 
able bipolar memory permits the IC user 
to take an unprogrammed memory off 
the shelf and using a power supply in¬ 
stantly convert it to a permanent pro¬ 
grammed memory. The application of a 
programmable 512-bit 64-word 8-bits- 
per-word TTL memory and a complement- 
ary-symmetry 200-ns MOS random- 
access memory with 256 bits (32 words 
8 bits per word organization) will be 
described. 


APPLICATION CONSIDERATIONS FOR 
MTNS (Metal-Thick oxide-Nitride- 
Semiconductor) LSI. _ 

JULES HERTSCH, Applications 
Manager. General Instrument. 

The use of nitride in building large- 
scale intergrated circuits has changed 
some of the rules for system design 
engineers. This talk investigates the use 
of nitride-processed ICs in several appli¬ 
cations. 


A VERSATILE LOW-COST MOS 
R EAD-WRITE RAM. _ 

JOSEPH H. FRIEDRICH. Supervisor, 

MOS Memory Product Development. 
Philco-Ford. 

Now that read-write semiconductor 
memories are available, the system de¬ 
signer has much more flexibility In build¬ 
ing the memory sections of his equipment 
and systems. To illustrate the various 
possibilities available to the design 
engineer in creating memory systems, 
the application of a 256-word by 1-bit-per- 
word memory will be explored.This mem¬ 
ory uses enhancement-mode transistors 
exclusively. Interface and cost consider¬ 
ations for both the chip and the memory 
system will be covered. 

MEGABIT HIGH-SPEED BIPOLAR 
MEM ORIES. _ 

DR. WENDELL SANDERS. Head, 

Memory Systems Engineering, R & D. 
Fairchild Semiconductor. 

High-speed bipolar memory sys¬ 
tems can be designed using a modular 
approach. The techniques and proce¬ 
dures used for the 131072-blt memory 
system of the llliac IV computer system 
will be described. 

RELIABILITY AND COST 
CONSIDERATIONS FOR HYBIRD 
RANDOM- ACCESS MEMOR IES. _ 

ANTHONY HOLBROOK. Manager, IC 
Design. Computer Microtechnology. 

The design of memory systems using 
bipolar ICs for decoding driving and 
sensing and MOS ICs for storage can 
lead to an optimum cost/performance 
design. Other considerations which can 
also lead to optimum cost/performance 
designs include a single metal system 
for beams on the IC chips in a double¬ 
layer metalized substrate system. 
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A partial list of leading firms whose key engineering executives have attended EEE Seminars includes 


AAI Pacific 
API Instruments 
Academy of Aeronautics 
Aerospace 

Airborne Instruments Labs 

Aircraft Radio 

Airpax Electronics 

Airtronics 

Allen Bradley 

Amelco Semiconductor 

American Electronic Labs 

American Machine and Foundry 

Amperex 

Applied Devices 

Applied Physics Lab/ 

Johns Hopkins University 
Arinc Research 
Athena Controls 
Automatic Electric Labs 
Autonetics 
Avien 

Ballantine Labs 

Bell Telephone Labs 

Bendix 

Birtcher 

Boeing 

Brooks Research 
Bunke r-Ramo 
Burroughs 
CBS Labs 
CBS TV Network 
Canadian Marconi 
Chesapeake Instrument 
Collins Radio 
Conductron 
Control Data 
Cornell University 
Corning Glass Works 
Corning Electronics 
Crane Ammunition Depot 
Cutler Hammer 
Dage-Bell/Raytheon 
Data Master 
Data Systems/Litton 
Delevan Electronics 
Diamond Electronics 
Dickson Electronics 
Dictaphone 
Digital Development 
Digital Equipment 

Dominion Electrohome Industries Ltd. 
EG & G 

Eastman Kodak 
EDO 

Electro Glas 
Electronic Associates 
Electronic Communications 
Electronic Transistors 
Entron 

Esterline Angus Instrument 
Fairchild Instrumentation 
Fairchild/ltaly 
Fairchild Semiconductor 
Federal Aviation Agency 
Federal Scientific 
Fenwal 

Fisher Scientific 
Ford Instrument 
Ford Motor 
Foxboro 
Friden 


Gates Radio 

General Dynamics 

General Electric 

General Instrument 

General Motors 

General Precision 

Giannini Controls (Con Rac) 

Goodyear Aerospace 

Grumman Aircraft 

Gyrodyne 

Hamilton Watch 

Hamilton Standard 

Harman-Kardon 

Hazeltine 

Heath 

Hewlett-Packard 

Hickok Electrical 

Highland View Hospital 

Honeywell 

Hughes Aircraft 

Huyck Systems 

IBM 

ITT 

Image Instruments 
Integrated Circuit Engineering 
International Circuit Technology 
International Systems Ltd. 

Jet Propulsion Lab 

KMC Semiconductor 

Kaiser Aerospace and Electronics 

Keithley Instrument 

KEPCO 

Klineschmidt 

Kollsman Instrument 

Leeds and Northrup 

Lindley and Company 

Litton Industries 

Lockheed Electronics 

Lockheed Missiles and Space 

Logic Electronics 

M. l.T. Instrumentation Lab 
Mallory, P.R. and Company 
Marconi-Elliott Electronics 
Mellonics Systems 
Melpar 

Miller Felpax 
Milton Ross 

Monroe International/Litton 

Motorola 

NRA 

Narda Microwave 
National Cash Register 
National Center for 
Atmospheric Research 
National Geophysical 
Naval Avionics Facility 
New York Medical College 
New York University 
North American Rockwell 
North Electric 
Northern Electrc 
Nortronics 
Nuclear Data 

N. V. Philips/Holland 
Perkin-Elmer 
Philbrick/Nexus 
Philco-Ford 
Philips 
Photocircuits 
Photovolt 
Pitney-Bowes 


Polarad Electric 

Potter and Brumfield 

Potter Instrument 

Pratt and Whitney Aircraft 

Princeton-Penn Accelerator 

Quantum 

RC-95 

RCA 

RCA Institutes 
Radiation 

Radio Engineering Labs 

Raytheon 

Remington Rand 

Robert-Shaw Controls 

Rockville Radiological Health Lab 

Sanders Associates 

Sandia 

Scheffield/Bendix 
Science Accessories 
Scientific Data Systems 
Seeburg 

Servo Corporation of America 
SESCO 

Sequential Electronics 

Signetics/Corning Glass Works 

Sinclair Radio 

Singer 

SONY 

Speer Carbon 
Sperry Gyroscope 
Sprague 

Stockpole Carbon 
Stanford University 
Stromberg Carlson 
Sweda International/Litton 
Sylvania 

Systems Engineering Labs 

Taylor Instrument 

Technical Measurement 

Technipower/Benrus 

Tektronix 

Teletype 

Texas Instruments 
Tokyo-Electron Labs 
TRW Semiconductors 
Trans-Sonics 
Transitron 
Transmagnetics 
Tung Sol Electric 
Univac 

Union Carbide 
United Aircraft 
United States Atomic Energy 
United States Medical Equipment 
Research & Development Lab 
United States Public Health Service 
V-M Corporation 
Varian Associates 
Victor Comptometer 
Wagner Electric 
Western Electric 
Western Union Telegraph 
Westinghouse 
Weston Instruments 
Weston Boonshaft & Fuchs 
Whirlpool Corporation 
White Sands Missile Range 
Wilks Scientifc 
Wlliamson Development 
Wyle Labs 
Xerox 


TIME AND PLACE — This two-day course on “Application of Semi¬ 
conductor Memories For Senior Engineers” will be held Wednesday- 
Thursday, May 6-7, 9:00 AM to 5:00 PM (during Spring Joint Computer 
Conference week) at The Traymore, Boardwalk at Illinois Avenue, 
Atlantic City, New Jersey. 

REGISTRATION FEE - The $155 fee includes registration, related 
course materials, luncheons, coffee breaks, and a mahogany-plaqued 
certificate of course completion. 

TAX DEDUCTION OF EXPENSES — An income tax deduction is 
allowed for expenses of education (including travel, meals and 
lodging) undertaken to maintain and improve professional skills (see 
Treas. Reg. 1.162.5; Coughlin vs. Commissioner, 203 F. 2d 307). 

TICKETS — Confirmed registrations cancelled later than two weeks 
before the meeting are subject to a $25 service charge. Registrants 
whose applications have been confirmed and who fail to attend a 
meeting are liable for the entire fee unless they contact the Regis¬ 
trar prior to the meeting to cancel their reservations. 

HOTEL ACCOMMODATIONS — Your hotel accommodation is not 
included in the registration fee. It is rcommended that you make 
reservations as early as possible. Please arrange room accommoda¬ 
tions directly with The Traymore or the hotel of your choice. How¬ 
ever, should you have any problem, EEE’s Seminar Registrar can 
assist you. 

HOW TO REGISTER — Fill out the form and return to EEE in advance 
of the seminar. If more convenient, you may phone the Registrar at 
212-661-0450. All applications must be confirmed and applicants 
should not come to the seminar without confirmation. EEE reserves 
the right to limit enrollment. 


REGISTRATION 

Please register me for EEE’s Semiconductor Memory Course. 


Name 


Title _ 


Company 


Division 


Address _ 1 

(Street) (City) 

(State) (Zip) 1 

i 

□ My Purchase order or check for $155 is enclosed, or ' 

□ Bill me, or i 

□ Bill my company. | 

Make checks payable to EEE Seminars, 820 Second Avenue, j 

New York 10017, TWX 12-6466 j 

If you prefer to confirm your reservations by phone, or should 
you have any questions, please call 212 • 661-0450 collect and ask | 

for the registrar. J 
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